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XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3apayva A. BbipaxkeHne ns ckobok

Wwms Bxonuoro daitna: bracket-expression.in

Nwmsa Beixognoro daiiia: bracket-expression.out
Orpanndenue 110 BpeMeHHU: 2 cexyupl (3 cekyH/IBI 11 Java)
Orpanudenue 110 HAMSATH: 256 mebubaiiT

B s70i1 3a7a1e TpebyeTcda HANTH YUCTO, COTOCTABIEHHOE BBIPAXKEHUIO M3 CKOOOK.
Kax BbI, BO3MOXKHO, 3HaETE, MHOKECTBO NPAGUALHBIL CKOOOUHBLEL nocaedosamenvrhocmeti S ompesiess-
€TCsl pEKYPCUBHO CJIEYIOITIM 0Opa30M:

1. € € § (mycras crpoka)
2. Ae §= (A) € S (B3srue B ckOOKM)

3. A,B €S = AB € S (koHKaTeHaus)

Hanpumep, «(())» € S no npasuiy 2 u noromy, uro «()» € S; 310, B CBOIO 04YEPE/b, BEPHO I10
MPaBWIy 2 U MOTOMY, UTO «» € S; moceaHee BepHO 10 npasuiay 1. Amasormamo, «() (O» € S mo mpasuty
3 u noromy, uro «()» € §; noceaHee JOKA3AHO BbIIIE.

ComnocraBuM NpPaBUIBLHBIM CKOGOYHBIM TIOCAEH0BaTebHOCTIM X € S unmcna f(X) mo caemyommm
[IPaBILIAM:

l.e —1
2. (A) — 1+ f(A)
3. AB— f(A)- f(B)

Mo2kHO 1OKa3aTh, 9TO COMOCTAB/IEHNE KOPPEKTHO, TaK KAaK HE 3aBUCUT OT MOPSIIKA BHIYUCEHU. 3a-
METHUM, 9TO Pa3JIUIHBIM [IOCIEI0BATETHHOCTIM MOXKET OBITH COITOCTABJIEHO OHO W TO K€ THCJIO.
ITo 3amamHO# TPAaBUIBHON CKODOUHOM TTOCIETOBATETLHOCTH HAMINTE COMMOCTABIEHHOE el INCJIO.

dopmaT BXOAHbLIX AaHHbIX

B nepgoii cTpoke BBOZA 33aH0 BbIpaKeHue u3 OTKpbiBaomumx («(») u 3akpbBaromux («)») CKOOGOK
mymaoit o1 0 10 40 cuMBOJIOB BKIIOYUTENBHO. ['apaHTUpyeTcs, 9T0 3TO BhIPAKEHUE SBJISETCS TPABUIBHOM
CKODOYHOI TTOC/IEI0BATETHHOCTHIO.

dopmaT BbIXO4HbIX OAHHbIX
B eﬂHHCTBeHHOﬁ CTPOKE€ BBIBEJUTE IIEeJI0€ 9YNCJI0, COTIOCTABJIEHHOE I[aHHOMy BBIPDa?KEHUIO.

MNMpumepsbl

bracket-expression.in bracket-expression.out

(0O)
00

lNosicHeHns K Nnpumepam

B meprom npumepe Buipazkenne «(())» conocrasneno ancay (1 + 1)+ 1= 3.
Bo Bropom npumepe Boipazkenune « () ()» comocrasmeno uncay (1+1)-(14+1)=2-2=4.

3apaya A Pazpabotuuk: Visan Kasmernko Crpatnuya 1 3 12
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3apava B. LLawkn

Nmsa Bxoguoro daitia: checkers.in

Nwms Beixognoro daiiia: checkers.out

Orpannvenne Mo BpeMeHNU: 2 cekyHp1 (3 cexyHIBI J11st Java)
Orpanndenne 0 TaMSATH: 256 mebubaiiT

Ha oxnom cepBepe it UTpBI B MIANIKY yCTAHOBAEHO [N PAa3INYHBIX JBUKKOB. Bacd X04eT ChITPaTh C
neukkamu posro K maprwuii. Baca odens yirobut urpars 6ebim 1mBeToM. [loaToMy oH X0UeT MaKCUMU3U-
pPOBaTh KOJMYECTBO MAPTHUil, B KOTOPBHIX OH Oy/eT urparb OeabIMu.

C kaxxbIM gBUKKOM Bacs mocjie/oBaTe/ibHO TPOBOIUT CEPUI0 TAPTHil: CHAYAA OH UTPAET C IMEePBBIM
JIBUZKKOM, TIOTOM CO BTOPBIM, U Tak jgasee. [lociie cepun ¢ mocieanum aBuKKOM Bacs cHOBa urpaer c
MEPBBIM JIBM2KKOM U TaK jaJjiee 1mo mukay. CKOJIBKO mapTuii 6yaeT ChbiIrpaHo B KOHKPETHO cepuu, BEIOUpaeT
Bacsi, Ho cepusi 00g3aT€IbHO JOI2KHA COCTOSATh U3 OJIHON WJIM U3 ABYX HAPTUN.

L[semo6oti ucmopueti ITPOKA HAZ0BEM CJIEIYIONIYIO MTOCTIET0BATEIHHOCTD IIBETOB: KAKIM I[BETOM UI'PAJT
9TOT UIPOK B IPEbIIYIIEN TApTUH, B IPEI-TIPEAbIIYINEl, n TaK JaJjee. BoiOop 1iBeTa B KOHKPETHOH naprun
OTIPeIeISIeTCS IO CJIEAYIONEMY aaropuTMy. PaccMOTpM MCTOpHUE ITBETOB ABUXKKA W Bacm m cpaBHUM nX
KaK TMOCJeJOBATETLHOCTHU: TOKA MPEIBIAYIINe I[BeTa COBIAIAIOT, TTEPEXOINM K IIBETaM Ha OJHY TTapTHIO
Hazax. Ecan Hamiock pasiumyne, HANIEHHBIE [IBETA «IE€PEBOPAUMBAIOTCs». FKCIM K€ ChITPAHHBIX TAPTUil
HEJI0OCTATOYHO JJIS TOT0, YTOOBI OMIPEIEUTD IIBET II0 3TOMY ajroputmy, Bacs Oymer urpars 6€bIM ITBETOM.

Hanpumep, nycts Bacg urpan B npenpiayiieil mapruu IYEPHBIMEU, & B TPEINPEbIIYINei — 6e/IbiMu.
Hanee, mycTh ABWKOK WTPaj UEPHBIMHU B JABYX MPEIBIAYIINX MapTUAX. 10TAa MBI CHadaja CPABHUM
9EpHBI 1BET ¢ 4YEpHBIM (IpeAbLIyINMe TapTuu), a 1moToM Bacuu Gesblii ¢ YEPHBIM [BETOM JIBUKKA
(TIpe/T-IIpeTBI T IIHe TAPTHUH) 1 OCTAHOBUMCSI Ha, STOM PA3/ININN. DTH [[BETA «[I€PEBOPAUNBAIOTCS» : 3HAUNT,
Bacs 6yger urparb 9€pHbIMU, & IBUKOK — O€JIBIMU.

[Tomorute Bace MmakcuMu3upoBaTh KOJUYECTBO MMAPTUL, CHITPAHHBIX OEJIBIM I[BETOM.

dopmaT BXOAHbIX AaHHbIX

[TepBast cTpoKa BBOJA COMEPKUT JIBA MOJOKUTEIBHBIX 1eabix ducaa N u K, me mpeBocxozsmux 20.
B cnemyrommux N crpokax mepedmc/ieHbl IBETa, KOTOPBIMU WUTPajin ABMKKHU 10 BcTped ¢ Baceit. Ilsera
MIEPEYUNC/IeHbl B UCTOPUYECKON TOC/IeI0BATEILHOCTH; B YaCTHOCTH, MOCTETHUM YKA3aH ITBET, KOTOPBIM
JIBUZKOK CBHITPAJI TPEeabayityio mapruio. Jlimaa KaXk10#f Takol CTPOKM HE MEHBINE OJHOTO U He DOJIbIIe
100 cumBosioB. Kaxgasa cTpoka COCTOUT TOIBKO M3 CHMBOJIOB «W» T «B».

dopmMaT BbIXOAHbLIX AAHHbIX

BriBenuTe cTpOKy, COmEpKAIIYIO eIMHCTBEHHOE ITeJI0€ UUCJI0 — MAaKCHUMAaIbHOe TNCI0 TapTUil, B KOTO-
peix Bacs 6ymer urpats 6e/IbIM IIBETOM.

MNpumepsbl
checkers.in checkers.out
2 2 2
W
W
25 3
W
B

3agava B PaspaboTtunk: Anton Maiigens Crpanunua 2 us 12
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3apava C. Bbinyknoe n komMmnakTHoe

Nwmsa Bxoguoro daitra: convexset.in

Nms Beixoguoro daiiia; convexset.out

Orpanndenre 0 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiiT

Bam manbl 7 TOYEK Ha IJIOCKOCTH.

laparTupyercst, Y70 TOYKH MOJIYUEHBI CJIEIYIONUM 00pa3oM:

x[i] = random [0..1000]

y[il = random [0..1000]

3necy dyukmus random [L..R] BeIZAET ciaydaiinoe mesoe dncyo or L 10 R BKJIIOYNTETHHO, W BCE
mesbie uncia ot L 1o R mMeroT paBHYIO BEepOSITHOCTS.

Bribepure k Tovek Tak, 9T00BI IEPUMETP BBITYKJIONH 000JT0YKY BHIOPAHHBIX TOUEK OBLT MUHUMAJIBHBIM.
[Ipu k = 2 nepumeTp — 3TO yABOEHHAS JIJINHA OTPE3KA MEXKY TOUKAMMU.

dopmaT BXOAHbLIX AaHHbIX

B nepsoii crpoke BBOZA 3a1aHb KomaecTBO To4ek N (3 < n < 60) u uncao k (1 < k < 15, k < n).
Cietyrormue n CTPOK COZIEp:KAT KOOPAMHATHI To4Yek x; Y (mesbie gncaa or 0 go 1000). Touku 3amyme-
poBaubl meabiMu ducjgamu 0T 1 g0 n. I'aparmTupyercs, 9410 Bam BE3ET, U CAyYailHO CreHEPUPOBAHHBIE T
TOYEK BO BBOJIE 00/I1a/Iaf0T C/IEIYIONIUM CBOMCTBOM: HUKAKWE J[BE€ HE COBIIA/IAI0OT U HUKAKUE TPU HE JIEXKAT
HA OJHOW TIPAMOA.

dopmMaT BbIXOAHbIX AAHHbIX

B nepsoit cTpoke BbIBeUTE BEIIECTBEHHOE YUCI0 — MIEPUMETP BBIIYKJI0# 000/109KY BRIOPAHHBIX TOYEK.
Bo Bropoii cTrpoke BbiBeguTe K pa3UYHBIX TE/IBIX YUCET OT 1 /10 n — HOMepa BBIOpAHHBIX ToYeK. Eciu
OIITUMAJIBHBIX OTBETOB HECKOJIBKO, BBIBEIUTE JIIO60ﬁ N3 HUX. TOLIKI/I MO2KHO BBIBOJIUTH B J'IIO6OM IOpAdIKe.

PaccMoTpuM Tpu BelecTBEHHBIX YKC/Ia: TPABUJIBHBIN OTBET, IEPUMETD BBINYKJ/ION 000/10uku Habopa
TOYEK, KOTOPBIN Bbl BBIBEJIM, U BEIIECTBEHHOE 9MCJI0, KOTOPOE Bbl BbIBE/IM B IIEPBOI cTpoke. Barn orser
Oy/IeT cYnTaTHCs MPABUIHLHBIM TOJIBKO B TOM CJIy4Yae, eC/u Pa3HUIa MAKCUMAJJIbHOTO U MUHUMAJbLHOTO U3
9THX TPEX umces He mpesocxogut 107,

MNpumep

convexset.in convexset.out

4512

NN P O O o
_ O D~k O B

3ameyaHune

B npumepe a1 HATJIAZHOCTH TOYKHM He COyIailHbl. B TecTmpytomeil cucteMe IEPBBIM TECT COBIAIAET
C TECTOM W3 YCJIOBUS, OCTAJIbHBIE CJIyYaliHbI.

3apgava C PazpaboTunk: Cepreii Konennosuy Crpatuya 3 n3 12
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3apgava D. 3anpeuiéHHble cnoBa

Nwmsa Bxoguoro daitra: forbidden-words.in

Nms Beixoguoro daiiia; forbidden-words.out
Orpanndenre 0 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiiT

B sroit 3a7ae TpebyeTcs BBISICHUTH, KTO BHIUIPBIBAET B UT'PE CO CJOBAPEM.

3ajiaf clIoBaph — HAOOP W3 N PA3JIMIHBIX HEIYCTHIX CJIOB U3 MaJIeHBKUX OYKB aHTJIMIICKOTO a/ihaBUTa.

lBoe urpatoT B uUrpy, [0 OYepenr HA3bIBasg [0 O/IHOI OYKBe, MPUYEM HeIb3sd HAa3bIBATH OYKBY, yKe
Ha3BaHHYIO KeM-TO panee. IIpourpeiBaer ToT, mocie 4ybeit OykBbl U3 HA3BAHHBIX OYKB MOXKHO COCTABUTH
X0Tsd ObI OJTHO CJIOBO U3 33JIaHHOrO cjioBapd. KaxKiyio Ha3BaHHYIO OYKBY MOXKHO KCIIOJB30BATH IIPU CO-
CTaBJIEHUU CJI0Ba CKOJIBKO YT'OJIHO pa3.

Ko BhMrphiBaeT npu npaBuiabHOM urpe?

dopmaT BXOAHbIX AAHHbIX

B mepBoii cTpoke BBOIA 3aaHO IEJI0€ YUCI0 N — KoaudecTBo ¢ioB (1 < n < 105). B caexyromux n
CTPOKaX 3a/aHbl CAMU CJI0BA, 10 OJITHOMY Ha CTpoKe. KaxK10e C/10BO HEIryCTo u COCTOUT U3 MAJIEHbKIX OYKB
AHTJINIICKOro ajdaBuTa. l'apaHTupyercs, 9To BCe 33IaHHBIE CI0BA IOMAPHO PA3JIHYHBI, & UX CYMMAapHA
mmmHa ve mpesocxouT 3 000 000.

dopmMaT BbIXOAHbIX AAHHbIX

Ecnu npu npaBuibHON Urpe BHIUTPHIBAET MEPBbIN UTPOK, BhiBenuTe «Firsts. B mporuBHOM cirydae
BBRIBeIUTE «Secondy.

MNMpumepsbl

forbidden-words.in forbidden-words.out
2 First

ab
3 Second
da
dee
ea

NosicHeHns K Nnpumepam

B nepBom mpumepe npourpbiBaeT TOT, KTO Ha30BET OYKBY «a». llpu npaBuibHOIl Urpe Bce ocTa/IbHbBIE
OyKBBI OyIyT HA3BAHBI pAHBINE, a KOTAa OHW KOHYATCHI, OUepeib X0ma OyaeT 3a BTOPHIM UTPOKOM.

Bo BTOpOM mpuMepe NPOUTPHIBAET TOT, KTO HA3BIBAET BTOPYIO OYKBY M3 MHOXKeCTBa {a, d, e}. lo sToro
MOMEHTA MPHU TPABUIBHOM Urpe OyayT Ha3zBaHbl 24 OYKBBI, U OUEPEIb X0/a OyIeT 3a MePBbIM UT'POKOM.

3apgasa D PazpaboTunk: Msan KasmeHnko Crpatuua 4 n3 12
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3apayda E. HeTtbipe npocTbix 4yncna

Nwmst Bxonnoro daiia: fourprimes.in

Wwmsa BeixogHOTO haiina: fourprimes.out

OrpaHndenne 1o BPeMeHMu: 1 cekynma (2 cekynapr mist Java)
Orpanudenue 1o TaMATH: 256 mebubaiiT

Jano 1mesioe 9ucao n.
CKOJIBKO CIIOCODOB MPEJICTaBUThH €10 B BUJE CyMMBbI 9€ThIPEX TPOCTHIX YUCEJI!

dopmaT BXOAHbIX AaHHbIX
B emmHCTBEeHHOI CTPOKE BBOJA 33110 mestoe wncao n (1 < n < 10°%).
dopmaT BbIXOAHbIX AAHHbIX
BriBeuTe 0IHO 9HC/I0: KOJTUIECTBO CIOCOOOB IPEJACTABATE N B BUJE CyMMBI YeTBIPEX MPOCTHIX YUCE.

MNpumep

fourprimes.in fourprimes.out
9 4

3ameyaHune
Jueno 9=242+2+43=24243+2=2+4+34+242=3+2+2+2.

Sapgava E PazpaboTunk: Cepreii Konenvnosuy Crpatuya 5 n3 12
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3apauva F. lNepeceueHne mHoxxecTs

Nwmsa Bxoguoro daitra: intset.in

Nms Beixoguoro daiiia; intset.out

Orpanndenre 0 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiiT

Y Bacu u Iletn ecth nBa onnHaKOBBIX Habopa Kaprodek. Kaxkapiit Habop cocrout n3 N kaprodek. Ha
Ka2KJ[0# KapTOYKe HAIKUCAHO OJHO Ieji0e aucjao. B mabope npucyrcrByior Bce umcia or 1 10 N.

Bacs cayuaitino Beioupaer u3 mepporo Habopa posao L kapTodek. IleTs ciaydaitno Beibupaer m3 BTOPO-
ro mabopa posao M kaprouek. Bce BapuaHThl BHIOOpa PABHOBEPOSITHBI, & BapuaHThl BbiOOpa Bacu u [letn
uezasucumbl. [locsie Beibopa kapTodek Bacs u Ilers cuuraroT, CKOJIBKO Yuces y HuX cosmnajio. Eciu koym-
E€CTBO COBIABIIUX UHUCEJ CTPOTO MeHbIre, ueM K, mobenuresem urpsbl obbsapasgercs [lers. B nporusaoM
ciaydae BeiurpeiBaer Bacs.

Barma zamaga — momobpats uncio K Tak, 9ToObI Urpa ObLIa KaK MOYXKHO Oojiee decTHOU. PopMaibHO
HYKHO HaiiTn makcumasibaoe K| me mpesswimatomiee N u Takoe, 9TOOBI BEPOATHOCTH BBIUTPHINIA, Bacu
obu1a He Menee (0.5.

dopmaT BXOAHbIX AAaHHbIX
B nepsoii ¢cTpoke 3ajanbl TPU Hebix noa0xkuTeababix ancaa N, Lu M (1 < L, M < N < 1000000).

dopmMaT BbIXOAHbIX AAHHbIX

Brisesure HeorpuiaresnsHoe 1esoe yucso K. Pazperaercs pemnTh 3a/iady HE COBCEM TOYHO: PEIIeHIe
yYaCcTHUKA Oy/1eT MPUHSATO, ecyiu abCOTIOTHOE 3HAUEHNE PA3HOCTH MEXKIY OTBETOM YIACTHUKA U PEIIeHueM
xopu He Oymer npesbimarh 10.

Mpumep

intset.in intset.out
4 1 2 1

3apaua F PazpaboTtunk: Anton Maiigens Crpatuya 6 n3 12
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3apgada G. Mepanwu

Nmsa Bxoguoro daitia: medals.in

Nwms Beixognoro daiiia: medals.out

Orpannvenne Mo BpeMeHNU: 3 cexyupl (5 cexyH s Java)
Orpanndenne 0 TaMSATH: 256 mebubaiiT

OpxHa MajieHbKast, HO OUeHb ropaast appPUKAHCKAsT CTPaHa POTOBUTCS K TOMY, 9TOOBI TPUHATH YIaCTHE
B 3umunx Ommmnuiickux Urpax 2014-ro roga. Beibpans! jydinne COOPTCMEHBI CTPAHBI, U3 KOTOPBIX Te-
epb HY>KHO cOOpaTh COOPHYIO — OTPEIe/INTh, KTO K€ TOeIeT B CoaHedHbIi ropon Coun, 1 KTO B KaKOi
JIUCITUATLINHE TTPUMET yJaCTHE.

Kak u3Bectrno, na srux Urpax Brepsbie OyayT pa3birPaHbl KOMILIEKTHI U3 JECSATH MeIaJieil: BMECTO
[PUBBIYHBIX 30J/I0TA, cepedbpa u OPOH3bI HATPAXKAIOTCH JIYUIINe JIeCATh CIIOPTCMEHOB B KayKJ0W JTUCIIH-
IJIKHE. 33 [MePBOe MeCTO DYJIYT JaBarTh IIATUHOBYIO MEJAJib, 33 BTOPOE — 30JI0TYIO, 33 TPEThe — MMajlia-
JINEBYIO, 33 YETBEPTOE — IE3UEBYIO, Jajee cepebpo, Bob(dpaM, HUKETb, M€eJlb, MArHUN U, HAKOHEI], 3a
JIECSITOE MECTO MOXKHO IOJIy9UTh ME/AJIb U3 TEXHUYECKOTO AJIIOMUHUS.

[locsie auTeIbHBIX TPEHUPOBOK CTAJIO0 M3BECTHO, HA KAKHUE JIUCIUILIAHBI KMEET CMBIC/I OTIIPABIATH
KayKJIOTO CIIOPTCMEHA, a TaKxKe KaKWe MeIaji OH 33 HUX MOoJIyduT. Barra 3a/1a1a — pacupeeuTh CIIOPTC-
MEHOB I10 JTUCIUIIINHAM TaK, 9TOOBI TOIYy9IUTh MAKCHUMAJIHHOE KOJUIECTBO IJIATWHOBBIX MeIaJIeil; ecin
€CTh HEeCKOJIbKO BaPUAHTOB, TO CJIEIYET MOJYUUTh MAKCUMAJIbHOE KOJUYIECTBO 30JI0THIX, U TaK Jajee 10
amfomuang. [Ipr 9TOM, KOHEYHO K€, HEJIb3s OTIPABIATH HA OJHY AUCIUAILINHY HECKOJBKUX CIIOPTCMEHOB
(mo mpasmiam Urp), a KpoMe TOro, Heb3sl 3aCTaBJIATH OJHOTO CIIOPTCMEHA YUACTBOBATH B HECKOJIBKUX
JuCIUIIMHAX (310 Oblaa ObI CAUIIKOM GOJIbINAst HAPY3Ka, It HETO).

dopmaT BXOAHbIX AAHHbIX

B nepBoit cTpoke BBOA COMEPKUTCS OJHO UUCIO N: KOJUIECTBO CIIOPTCMEHOB. B cieayrommx n cTpo-
KaX COJIEPKATCS OMUCAHUS CIIOPTCMEHOB, MO OJHOMY Ha cTpoke. OmucaHme ¢-ro CIOPTCMEHa, COCTOUT U3
qucia k; (KOJMYECTBO PAa3IMYIHBIX JUCHUILINH, B KOTOPBIX i-i CIIOPTCMEH MOYKET COPEBHOBATKLCS) M CJIE-
JIYIOIIUX 32 HUM k; Tap 9uce/: HOMep JUCIUIIAHBI W TUIT MeJIajIi, KOTOPYIO CIIOPTCMEeH TaM mosrydut (1
COOTBETCTBYET IJIATUHOBOH Menamun, 10 — aqoMuHUEBOIH).

Orpannuenns: 1 < n < 1000, k; > 1, Y- | k; < 10000, HOMepa JUCHUIIINH JI€XKAT B HHTEpBaJe oT 1
1o 1000, tumer memasteit — ot 1 g0 10, Bce gmcita BO BBOJE IIeJIbIE.

dopmaT BbIXOAHbIX OAHHbIX

B mepRoit cTpoke BBIBEINTE JeCATH UWCE: KOJUYECTBO Mejajeil KayKJI0ro THMa, HauWHad C TIaTh-
HOBBIX, KOTOPBbIE MOXKET TOJYIUTh COOpHasi. Bo BTOpOil CTpOKe BBIBEIUTE N UUCEN: i-€ U3 HUX JTOKHO
OBITH HOMEPOM JIUCIUIIIMHBI, B KOTOPOI CJIeAyeT MPUHATH ydacTue i-my cnopremeny (uwmm 0, ecm 3Tomy
CIIOPTCMEHY He HYZKHO HU B 9YéM yUIaCTBOBATH). EC/IM ONTHMAIBHBIX PeleHuii HeCKOJIBKO, BHIBEIUTE JTI060e
3 HUX.

Mpumep

medals.in medals.out
000O00O
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3apaya G Pazpabortuuk: Oner [dasbigos Crpatuya 7 n3 12
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3apgava H. JocTtu>xnmocTb

Nwmst BxomgHOTO (haitia:
Nms Beixoguoro daiiia;
Orpanndenre 0 BpEMEHNU:
Orpanudenue 1o TaMATH:

reachability.in
reachability.out

3 cexynapl (8 cexynu g Java)
256 mebmbaiiT

Jamn opmentupoBanuslii rpad u3 n Bepmun. Pébep m3HavaIbHO HET.
Pe6po u3 a B b 6ysem oboznauars (a,b).
HyxHO0 ymMeTh 06pabaTbiBaTh 3alpOChl Y€THIPEX TUIIOB:

1. «<+ o v k ay ... ag» — nobasurs pédbpa (v,a1),..., (v,ax)
2. «+iwvka ... ap»— pobasuts pédpa (a1, v),..., (ak,v)
3. «-owv k ay ... apy — ynanurs pédpa (v,a1),..., (v, a)
4. «- i v k a1 ... ap» — ymamrs pédpa (ai,v),. .., (ag,v)

B xazkmom 3ampoce Bce a; PasIMIHbI.
Eciu pebpo mobaBisgercs, rapaHTUPYeTCs, ITO MEPE STUM €ro He ObLIO.
Ecmu pebpo ymasgercs, rapaHTHPYeTCs, 9TO Iepes STUM OHO ObLIO.

lapanTupyercs, 910 B KaK/Iblii MOMEHT BpeMeHUu rpad HE COMEPKUT OPUEHTUPOBAHHBIX ITUKJIOB.

Bama 3aja9a — moiep:KuBaTh MAaTPHAILY JOCTHKUMOCTH:

{1, ecam i # j m u3 ¢ jocrmkuMa j no pédbpam rpada
aij =

0, B mpoTHBHOM CJTydae

dopmMaT BXOAHbLIX AaHHbIX

B nmepBoii ¢Tpoke 3aJaHbI IEJIble 9UCIa 1 — KOJIUIECTBO BEPIINH, ¢ — KOJIUIECTBO 3aIlIPOCOB, & TaK2Ke
nBa wncaa A n B, koTopeie mpurogsTes A BeBoa ganueix (1 < n < 400,1 < ¢ <800, 1 < A, B < 107).
Jajee cienyior ¢ CTpoK, KaxKaas I3 KOTOPBIX COAEPYKUT OMUCAHNE 3alpoca B popMaTe, YKa3aHHOM BEIIIIE.

dopmMaT BbIXOAHbLIX AAHHbIX

IToce Kaxkg0T0 3ampoca BHIBEANTE 3HAUEHNE BhIPAKEHNS

Ha OTJEJILHOU CTpPOKE.

n—1
A'BI d 232
Qjj mo
17‘7:0

Mpumep
reachability.in reachability.out

2437 7

+o0112 0

-1211 3

+i112 0

-0211

3apgayva H Pazpabotunk: Cepreii Konennosny Crpatuya 8 n3 12
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3apayva |. Bpawawuwimnecs nasepsbl

Nms BxonuOrO daiiia: revolving-lasers.in

Nwmsa BexogHOTO haiina: revolving-lasers.out
Orpanndenre 0 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiiT

B sroit 3amage Tpebyerca asuraTh poboTa IO IIOCKOCTH TaK, 9TOOBI yKIOHATHLCS OT JIA3EPOB CKOJIb
YTOJIHO JIOJITO.

Ha mrockocrn maxogurea n gasepos. KaxkIpli ga3ep COCTOUT U3 UCTOYHUKA, YCTAHOBJIEHHOIO B TOYKE
C LEIBIMU YETHBIMEM KOOPAMHATAMM, U OECKOHEYHOIO Jiyda ¢ HAa4aa0M B 3T0i Touke. Jlazep ¢ HOMEpOM i
PABHOMEPHO IIOBOPAYUBAECTCA HA t; TPAIyCOB B CEKYHILY: OMPUUAMEAbHOE IACIO O3HAYAET MOBOPOT II0 Ta-
COBOI1 CTpEJIKE, NoA0ICUMEAbHOE — TIPOTHB. V3HAYAIBLHO BCe JIa3ephl HAIIPABJICHBI BBEPX COHAIIPABJICHHO
¢ oceio Oy. Hukakue 1Ba MCTOYHNKA, HE YCTAHOBJIEHBI B OJHOI M TOi ke Touke. Jlazepsl He MemaioT aApyr
JIPyTY, TO €CTh JIYYd W UCTOYHUKH HE NPEHaTCTBYIOT PACIPOCTPAHEHHIO JPYTUX JIydeil IO ILIOCKOCTH.

Mp1 ynpapisiem pob0oTOM, KOTOPBI HAYMHAET JBWMYKEHWE B Havase KOOPAWHAT, a B TEUYEeHWE KarsKIoii
CeKyHIBI b0 0CTATCA HA MeCTe, TU60 PABHOMEPHO U IMPAMOJIXHEIHO IEPEMENIAETCI B OGHY B3 BOCHMHE CO-
CEJIHUX TOYEK C IEeJIBLIMU KOOPAuHaTaMu. /Be pa3/imanbie TOUKY C IeabIMu KoopauHnatamu (1, Y1) u (22, y2)
CUNTAIOTCSA COCEJHUMH, €CJIU 00€ NX KOOPAMHATHI OTJIMYAIOTC He 6ostee 9eM Ha equHuUIy: |vo —x1| < 1u
ly2 — 1| < 1.

TpebyeTca mOCTPONTH MapPIIPYT, II0 KOTOPOMY pPOBOT MOXKET XOIUTh U M36eraTh Ja3epoB CKOJIb yTOI-
HO JIOJITO, WJIM K€ BBISICHUTb, YTO TAKOrO0 MapIIpyTa He cylnecTByer. Vzberanue j1a3epoB 03HAYAET, ITO
pobOT HE MOXKET HAXOAUTLCA Ha MCTOYHHKE JIa3epa, a TAKXKe IepeCceKaThb Jyd JIa3epa MIN KacaTbCd ero.
Paszmepamu 06beKTOB 1 TOMIIMHON Jyda Jla3epa CaeayeT npeHedpedb.

dopmaT BXOAHbIX AaHHbIX

B mepBoii cTpoke BBOIA 3aJaHO TeI0e IUCa0 1 — KonndecTBo ja3epos (0 < n < 3). B cregyrommux n
CTPOKAaX OIMUCAHBI JIA3EPhI, 10 OHOMY B cTpoke. Kaxk ipiit 1a3ep ¢ 3a7a6TCa TPeMs MEeJTbIMU YUCTAMA L5, Ys
u t; depe3 mpobes1 — KOOPINHATHI HCTOYHHUKA 1 CKOPOCTH TIOBOPOTA B rpajycax B cekyHy (2 < x4, y; < 10,
x; m y; 9érabl, —3 < t; < 3). TapanTupyercsi, 4T0 HUKAKUe JiBa UCTOYHUKA HE HAXOAATCH B OJHON TOUKe.

@ opmaT BbIXOAHbIX AAHHbIX

Brisegure Hemycryio cTpoky S He 6osee weM u3 10000 cuMBOJIOB, COOTBETCTBYIOIIYIO HAlIeHHOMY
MaprpyTy. Kaxkabiit cimBosI cTpokn S; 3a7aér JgeiicTBus poboTa B TeueHue i-ii cekyHabl. [lociie BbIMOJI-
HEHUs BCEX JICWCTBUil, 3a/TAHHBIX B MApIIPyTe, TOJOXKEHUs Ja3ePOB U POOOTA TOJKHBI COOTBETCTBOBATH
N3HAYAaJIbHBIM. CI/IMBO.HI)I, KOAWPYIOMUE HallPpaBJIE€HNE IBU2KEHNA, COOTBETCTBYIOT ITOJIO?KEHUIO CTPEJIOK Ha
b poBOil KIAaBUATYpE: TIPU HAXOXKIEHUN B TOYKE (X, )

71819 (x—1y+1) | (z,y+1) | (x+1,y+1)
mudper | 4 | 5 | 6 | o3HavaoT nepemernenne B Toukn | (x — 1,y) (z,9) (x+1,y)
1123 (ZC—l,y—l) (x7y_1) ($+1ay_1)

Ecyin BO3BMOXKHBIX OTBETOB HECKOJILKO, MOXKHO BBIBECTH JI000#1 u3 Hux. B ciaydae, eciiu uzberars Jia-
3€pOB CKOJIb YTOJIHO JIOJITO HEBO3MOXKHO, BBIBEJINTE BMECTO MAPIIPyTa CJI0BO «Noney.

MNMpumepsbl
revolving-lasers.in revolving-lasers.out
1 69555..(177)..559555..(89)..5575112555. . (86)..55
221
2 None
221
42 -1

NMosicHeHns K Nnpumepam

B nepBom npumepe mapmpyr u3 360 geficrBuii noka3aH B COKPAIIEHHOM BapuaHTe g yapobcTsa
grenunst: dpparments! Buga «ddd..(X )..dd» ozmauaior nosropenune nudpsr d posao X pas. Pobor ornbaer
€IMHCTBEHHBI NCTOYHUK Jia3epa MPOTUB YaCOBO CTPEJKU W BO3BPAIIAETCS B HAYATIO KOOD/IUHAT.

Bo Bropom npumepe uzberarh J1a3epoB CKOJIb YTOIHO JOJT0 HEBO3MOXKHO.

3apava | PaspaboTunk: Msan KasmeHnko Crpatnuya 9 n3 12



ACM International Collegiate Programming Contest 2013/14
XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3apayva J. 3meiikn Ha KamMHe

Nmsa Bxoguoro daitia: snakes2.in

Nwms Beixognoro daiiia: snakes2.out

Orpannvenne Mo BpeMeHNU: 2 cekyHp1 (3 cexyHIBI J11st Java)
Orpanndenne 0 TaMSATH: 256 mebubaiiT

Ha 6osbimiom kamue yjieryinch HECKOJIBKO TPEXMEPHBIX 3Meek. Kaxkgas n3 Hux aep:KuT B 3yDax CBOit
cobcTBeHHbIN XBOCT. KaMens miockuit, u Ha HEM 3aJlaHa JBYMEpHAs TEKAPTOBA CUCTEMA KOODIUHAT, Je-
JIAIIAs ero Ha KBAIPATHBIE KJIETKA CO CTOPOHOi 1.

[Ipoextus Kax 101 3MeWKN Ha MOBEPXHOCTh KAMHSI IIPECTAB/IAET CODOil TTOC/IeI0BATETFHOCTD KJIETOK,
B KOTOpOfI ABe coCceaHnre KJIETKU PA3JINYHBI 1 UMEIOT O6IILyIO CTOPOHY, B TOM YHUCJIE TIOCJICAHAA U TIEPBaAsd
KJIeTKa. Bysaem roBoputs, 4T0 3Meitka nporodum uepes Kaemky a pas, eCau 3Ta KJIETKA G Pa3 IPUCYTCTBYET
B IIOCJIE0BATEJIbHOCTY KJIETOK, HA KOTOPBIE CIPOENUupOBalach 3MefKa.

Bynem nazwpiBaTh nepexpécmrom KJIETKY, Y€pe3 KOTOPYIO IPOXOAUT OOJIbIIIe O/IHOM 3MENKHU, MU OJIHA,
3MefKa, HO HECKOJBKO Pa3. 3Meifka MPOXOAUT 9epe3 MEPEKPECTOK C8ePTy, €C/N COOTBETCTBYIOMAA JaCTh
3MeiKU JaJblle 0T KaMHd, YeM BCe OCTaJlbHble YaCTU 3MeeK, KOTOPbIe CIIPOePOBAJIUCH Ha [IEePEKPECTOK;
AHAJIOTUIHO, 3MeNKa MPOXOIUT Yepe3 TMePeKPECTOK CHU3Y, eCJIN COOTBETCTBYIOIIAS UACTh 3MENKU OJimxKe
K KaMHIO.

3MeiKu yIerjimch Ha KaMHe TaKuM 00pa3oM, UTo MepeKpECTKN OBIBAIOT TOJBKO JBYX TUTIOB. B mepBom
ciydae depe3 MEePeKPECTOK MPOXOAWT OJHA W Ta Ke 3MeHKa, OJWH Pa3 CBEPXy W OoawH pa3 caHuldy. Bo
BTOPOM tUepe3 MepeKPECTOK MPOXOAAT ABe 3MelKU, OqHA CBepXy M Apyrad cHu3y. Kpome Toro, HUKakwne
JIBa TIEPEKPECTKA HE PACIIOJIOYKEHBI B COCETHNX 10 CTOPOHE KJIETKAX, W BCE 3MENKM MPOXOAT MEPEKPECTKHI
110 IIPAMOiA.

[Iycrs i-s1 3Mmeiika IPOXOAUT Yepe3 MePeKPECTKU T; Pa3, IPU ITOM HEKOTOPbIE U3 HUX OHA MOXKET IIPO-
XOJIUThH JIBAXK/Ibl, & HEKOTOPBIe o/inH pa3. Kax bt u3 nepekpecTKoB OHA MOXKET MPOXOJIUTH JUO0 CBEPXY
(0603HAUMM ITO CUMBOJIOM «+» ), b0 cHuzy (0603HAUMM 3TO CUMBOJIOM «-» ). Cr0c06 MPOXOKIEHUS 116~
PEKPECTKOB 3MeiiKo# OymemM 3a1aBaTh CTPOKOIl, COCTOAIIEH W3 T; CUMBOJIOB «+» W «-», 3AMUCAHHBIX JIJIsT
BCEX TEPEKPECTKOB, BCTPEUEHHBIX B MOPAIKE 00X01a 3MEMKN OT TOJIOBBI 10 XBOCTA.

Hanbr k mocrenosarenbrOCTEl KI€TOK, coorBercTByiomunx k smeiikam (1 < k < 3). O6mee uncio
MEPEKPECTKOB /I 3TUX ITOCTETOBATETHHOCTEN He MPEBOCXOINUT 7, TPU STOM KaXKasd 3MeHKa MPOXOIUT
Jepe3 KakohW-HuOyIb mepekpecToKk X0Ts Obl onmH pa3. KoopaumHaThl KJIETOK HAXOOATCA B mpejeaax or 1
g0 m = 25.

Hyxmo maiiTu Takoil crrocod mpoxoxKeHus 3MelKaMu IePEKPECTKOB, YTOOBI 3MENKM MOTJIH, HE OTILYC-
Kas 3ybaMu CBOMX XBOCTOB, 3aHATH TAKOE I0JIOXKEHUE B IMIPOCTPAHCTBE, UTO MPOEKIINd 3MeeK Ha KaMeHb
Oyser npecTaB/isiTh cOO0# k HElepeceKafomuxcsi OKPYKHOCTEl, eC/iu MpeHedpedb TOJIIUHON 3MEEK.

dopmaT BXOAHbIX AaHHbIX

B meproii cTpoke BBOA 3aJaHbI OJHO Tes0e 9uca0 k — kommuaectso 3meek (1 < k < 3). B kaxoit u3
craemyomux k CTpok 3amaHa ogHa u3 3Meek. Ommcanme 3MeRKH ¢ HOMEPOM i HAUMHAETCS C MEJI0r0 IHCIa
.. 2
l; —eé nmmunr (4 < I; < m”). Ba HuM caenyior l; map MeabIX 9uCeml X;1, Yil, Ti2, Yi2, - Tilys Yili —
KOOD/JMHATHI KJIETOK, Uepe3 KOTOpble IIPOXOIUT 3Meiika, B mopsaake obxoma (1 < x; 5, < m).

dopmMaT BbIXOAHbIX AAHHbIX

Boiseayre k Crpok, COCTOSIIMX U3 CUMBOJIOB «+» U «=», [JI€ -9 CTPOKa 3aJaéT ik 3MeilKu ¢ HOMe-
POM ¢ crtocob TTPOXOXKAEHNST KayKI0TO BCTPETEHHOTO eif TepeKpécTKa. BhIXoaHbIe JaHHbBIE JOIKHBI OBITH
KOPPEKTHBIMHU, TO €CTh KaK/Iblil MePEKPECTOK TOKEH OBITH MPOiigeH 3MeiiKaMy OIWH pa3 CBEPXY U OINH
pa3 cHu3y.

Ecnmu BO3MOXKHBIX OTBETOB HECKOJIBKO, BBIBEINTE JIIOOOIA.

3apgava J PaspaboTtunk: Onbra Bypcnan Crpatunua 10 us 12
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MNpumepsbl

snakes2.in

1

722535455565758595105 115116117 118 108 9 8
135146 147 14 8 148 13 8128 11 8108 988878685848
14 3144145 14 6 147 14 8 14 9 14 10 14 11 13 11 12 11 11 11 10 1
211 21029282726

86858595105 115125
9210211 212 2 13 2 14 2

887
382
19118117 116 11 5 11 4 11 3 11

snakes2.out

ottt -

snakes2.in

2

3652535455565 758595105 115125 135145 155 16 5 17 6 17 7 17 8 17 8 16 8 15 8 14
81381281181089888786858483827262

3625262728292102 11212 2 13 14 3144145 14 6 14 7 14 8 14 9 14 10 14 11 14 11 13 11
12 11 11 11 10 11 9 11 8 11 7 11 6 11 56 105958 575 6 555 4 5 3 5

snakes2.out

2
5

J——
+o—+

NosicHeHns K Nnpumepam

JmvHa 1 KOOPAWHATHI BCeX KJIETOK KayKI0! 3MefK! PaCIoJIoXKeHbl B OTHOI cTpoke. B ycioBum sTa
CTPOKa pa3bura Ha HECKOJBKO CTPOK Jijid YA00CTBA UTEHUSI.

=] |

n
U U

s | | [ e | |

B nepBom npumepe mana oxgna 3meiika. Eciu mocraBuTh III0OCH M1 MEUHYCHI KaK B OTBETE, TO OHA Oy1eT
BBITJIAIETHh KAK HA JIEBOM PUCYHKE U JIETKO PACIyTaeTCa. A eCciu MOCTaBUTh, HAIPUMED,

S

TO OHA OyJEeT BBITJISANETh KAK HA MPABOM PUCYHKE, W TAKOW OTBET SIBJISIETCS HEBEPHBIM.

|
|
|§
|
IIc
|
|§
|

]| | |

Bo BTopoMm mpmmepe, €Cin OCTABUTH ILIIOCHI M MHUHYCBI KaK B OTBETE, TO 3MeAKu OyAyT BBIIVISIETh
KAaK Ha JIEBOM PUCyHKe. [[oJIyquBIMEcs MPAMOYTOILHUKY BHIHUMAIOTCA IPYT W3 IPYTa W 3MEAKW MOTYT
PACIEIIATECA.

A ecim ocTaBUTH, HAIIPUMED,

S

-t

TO 3MeHKH OYAyT BBHIMVISIETh KaK Ha IIPABOM PHCYHKE, I TaKOil OTBET SIBJISETCS HEBEPHLIM.

3apgava J PaspaboTtunk: Onbra Bypcnan Crpatunua 11 3 12
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3apada K. 3aBucnmoe nogmMHOXKeCTBO

Nmsa Bxoguoro daitia: subset.in

Nwms Beixognoro daiiia: subset.out

Orpannvenne Mo BpeMeHNU: 2 cekyHp1 (3 cexyHIBI J11st Java)
Orpanndenne 0 TaMSATH: 256 mebubaiiT

Jlausl N BEKTOPOB B d-MepHOM MpocTpaHcTBe. HyKHO BBIOpaTh MaKCHMAILHOE MO PA3MEpy MOJIMHO-
JKECTEO BEKTOPOB A Takoe, 4To:

ax +by+cz=0

Va,b,ce A dx,y,z € Z:
Y {:p2+y2+22>0

dopmaT BXOAHbIX AaHHbIX

B nepsoit crpoke BBOA 3aaH0 jaBa nesbix uncaa n u d (1 < n < 1000, 1 < d < 10). Caemyronme

N CTPOK COJEPIKAT 1O d IENBIX THCeN @41, ..., — CAMI BEKTODBL. LapamTupyercs, 4ro |a; ;| < 10* u
d

Vi > al%j > (. BeKTOpBI MPOHYMEPOBAHBI IIeJBIMI YUCAAMU OT 1 10 m B TOM HOpsKe, B KOTOPOM OHHI
j=1
3a/IaHbI.

dopmaT BbIXO4HbIX OAHHbIX

B nepgoii crpoke BbiBeguTe Kk — KOJIMYECTBO BEKTOPOB B HaliJIEHHOM MHOXKeCTBe. Bo BTOPOIi cTpoke
BBIBEINTE K PA3JIMYHBIX 9HCesa OT 1 70 1 — HOMEpa BEKTOPOB B MCXOIHOM MHOXKecTBe. Ecinm Habopos c
MaKCUMaJIbHBIM kK HECKOJIbKO, BbIBEAUTE JII00OiA.

Mpumep

subset.in subset.out

w
S

20 2315

O WO O VW woe
= W O o O
= O © O O

3apgava K Pazpabotuuk: Cepreii Konenvosuy Crpatunua 12 us 12



